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aluminium; of the synthesis of urea and the mode of 
preparation of a host of substances, organic and in¬ 
organic, of which the times were fertile. Very interesting 
and instructive, too, are the references made by the cor¬ 
respondents to the work of their contemporaries. Thus 
Berzelius keeps Wohler informed of what Mosander is 
doing, and of the researches of his pupils Dahlstrom, 
Sefstrom, Mitscherlich, Magnus and Johnston ; whilst 
Wohler in his turn tells, for example, what he knows of 
Liebig’s work, of the progress of Bunsen’s investigation 
of the fuming liquor of Cadet, or sends short notices of 
what the Gottingen students, under the stimulus of his 
direction, are turning out. 

Wohler was an excellent draughtsman. Some of his 
drawings are as amusing as they are clever. Not 
less excellent are his verbal sketches, as may be seen 
in the admirable descriptions he sends Berzelius of his 
experiences of Paris and of'the French chemists of the 
day—what Berzelius styles “ die amiisanten Plaudereien 
ueber die Babylonischen Chemiker”—Gay-Lussac, 
Thenard, Dulong, Ampere, Chevreul, Robiquet, Bussy, 
Boussingault, Dumas, Pelouze. He thus, for example, 
describes Ampere 

“Ampere. Ein Original wie es wohl wenige mehr gibt. 
Eirrziemlich grosser alter Mann, vom Alter etwas gobiickt 
mit dicker hangender Unterlippe, ziemiich zahnlos, mit 
hervorstehenden, stier blickenden Augen, eine Perriicke, 
die hier und da den Kahlkopf durchblicken lasst, gekleidet 
in schwarzem Frack, der sehr alt und abgeschabt ist, und 
die Wasche stets braun von Schnupftabak, den er in zwei 
Dosen mit sich fiihrt. Dessen ungeachtet war mir dieser 
Mann einer der merkwiirdigsten und respectabelsten. 
Den Neckereien und Witzen, die er von den anderen 
alien, namentlich von Arago und Thenard, zu erdulden 
hat, entgegnet er mit einer grossen Gutmiithigkeit und 
inicht selten mit komischem Witz. Nichts verdriest ihn, 
und er bleibt stets in demselben guten Humor. Er ist 
ohne Zweifel einer der tiefsten speculativen Kopfe und 
scheint eine ungeheuere allgemeine Geiehrsamkeit zu 
besitzen. Er ist selbst in den neuesten chemischen Ent- 
deckungen ganz im Detail zu Haus.” 

Equally interesting, and no less characteristic, is his 
account of Dumas, whom he styles “ der fleissigste und 
geistvollste der jiingeren franz. Chemiker.” His descrip¬ 
tion of the “ kleiner, magerer Kerl ” is too long to quote 
here, but it caused Berzelius to say in reply, “ Ich mochte 
unendlich gern Dumas Bekanntschaft machen.” 

Had space permitted, we should have liked to have 
given a number of extracts in order to illustrate the 
wealth of information of historical value which is 
scattered throughout this correspondence. There is not 
a dull page in the two volumes. At times, indeed, the 
letters are of the greatest interest, and not unfrequently 
they are most amusing. 

They have been carefully edited, and the commentary 
and foot-notes supplied by Dr. von Braun serve to 
elucidate many points which would otherwise be obscure. 
We congratulate Prof. Wallach on the production of a 
work which is a striking monument to the genius of two 
men of whom it may be said, as Liebig said of his own 
friendship with one of them, that now they are dead and 
mouldering, the ties which united them in life still hold 
them together in the memory of men as faithful workers 
who zealously laboured in the same field, linked together 
in the closest friendship. T. E. T. 
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A BIOLOGICAL PHILOSOPHER. 

Die organiscken Regulationen. Vorbereitungen zu einer 

Theoriedes Lebens. Von Hans Driesch. Pp. xv + 228. 

(Leipzig : Engelmann, 1901.) Price 3J. 6 d. net. 

R. HANS DRIESCH is well known for his experi¬ 
mental contributions to “ developmental me¬ 
chanics” and as a man of strenuous “ begriffskritische 
Thatigkeit.” He is the author of a number of essays 
which give their readers good exercise in intellectual 
mastication, and the book before us is another hard nut. 
We are in entire sympathy with his endeavour after an 
exact criticism of biological categories and with his ideal 
of a “truly scientific biology” with thought-out and 
unified formulae ; we suspect there is some justification 
for his reproach that there is far too little “ reines 
Nachdenken” in the tents of the biologists ; and we share 
his hope that “ in the future the naturalist will be more of 
a philosopher and the philosopher more of a naturalist ” ; 
but, to be frank, we wish that the author, who writes 
much, could see his way to write a little more clearly. 
We do not, of course, expect a philosophical criticism of 
biological categories to read like a novel, but we object 
to a book where the difficulty of individual sentences 
intermittently inhibits us in our effort to appreciate the 
general argument. It may be that biologists do not quite 
realise how much they are losing by not reading Driesch’s 
essays ; but does Driesch realise how much he is losing 
by ignoring the limitations of human faculty and of a busy 
biologist’s leisure ? We have to rub up our mathematics 
to understand Karl Pearsqn, we have to learn statistical 
methods, we are reminded that “ nemo physiologus nisi 
psychologus,” we have perforce to be palaeontological, our 
attention to chemistry and physics is essential, we are 
told that some acquaintance with crystallography, me¬ 
chanics and meteorology will not be amiss, and so on. 
Thus a book which demands for its due appreciation no 
small amount of familiarity with philosophical terms and 
methods comes almost as the last straw to break the back 
which mis-education has weakened. We remember, 
however, that Driesch’s essay is intended f*or philosophers 
as well as for biologists, and we hope that the former 
will discover a limpid stream in what seems to us a rather 
turbid flow, broken here and there by luminous rapid 
rushes. 

The work before us is one of a series of “studies” 
(“ Vorbereitungen ”) for a theory of life. It deals with 
“organic regulations,” i.e. with those vital phenomena 
which may be roughly compared to the action of a safety- 
valve in a steam-engine—a compensatory action annulling 
the disturbing factor and restoring equilibrium. It does 
not, however, include those coordinated locomotor regu¬ 
lations which we call instinctive adjustments, or those 
which occur after extirpation-experiments on central 
nerve-organs. The author has abundant material with¬ 
out these. In studying “ organic regulations,” which he 
does with abundance of concrete instances, the author 
has had a two-fold aim—(a) that of giving impulse to 
research by showing in the strong light of his criticism 
the gaps in the scientific structure, and (b) of advancing 
a step or two towards “ a truly scientific biology.” ‘This 
improved biology will have its dominant concepts more 
thoroughly thought out and more adequately harmonised, 
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and it will give prominence to what is, after all, the 
essential feature in life, the feature studied in Driesch’s 
“ Regulatorik ’’—a supplement to “ Organisatorik ” ! As 
this scientific biology progresses, a recognition of the 
need for a “ dynamic teleology ” will become plain, and 
everything will become clearer before the open secret of 
“ the autonomy of vital processes.” The plan of the book 
is clear. Part A. is devoted to a descriptive and critical 
exposition of facts, based especially on the work of 
Pfefiferand Goebel, Dieudonne and Herbst, and dealing 
with phenomena like those of immunity, functional and 
structural adaptations, regeneration, and so on. Part B. 
includes a definition of the concept of “ regulation,” a 
classification of “ regulations,” an analysis of the process 
of regulation and an exposition of the two lines of argu¬ 
ment which lead to a recognition of the autonomy of 
vital processes. Part iii. is more technically philosophical, 
dealing with “ Denknothwendigkeit,” “ Causalitat,” &c. 
—“ den reinen Erkenntnisskritikern empfohlen.” 

Let us try in more detail to illustrate the drift of this 
difficult book. Pfefifer has shown that certain fungi, sup¬ 
plied simultaneously with several organic substances, 
almost always assimilate first that which has the greatest 
nutritive value, and go on to the second best only after 
they have exhausted the optimum. In scarcity of food 
and of oxygen, many living creatures illustrate an adaptive 
regulation of their metabolism. There is strong evidence 
in support of the conclusion that various living creatures 
can by the production of a specific antitoxin render them¬ 
selves relatively immune to a specific poison. We have 
given three examples which may hint at what Driesch 
means by regulations in metabolism (“ Stojiweck.se l- 
regulationen ”). 

Similarly, we all know that the C 0 2 -content of the 
blood has a regulative effect on the blood-pressure and 
on the respiratory movements, that cold weather has a 
regulative influence on the peripheral circulation which 
lessens the loss of heat, that plants show a regulative 
transpiratory response to altered conditions of humidity, 
that a fungus-cell will save itself from plasmolysis in a 
too-concentrated solution by the increased production of 
osmotically-active substances (acids), that our intestinal 
and renal cells behave not less effectively, and that, 
altogether apart from brain or eyes, as in the case of a 
decapitated Planarian, there are adaptive responses to 
light and other stimuli. These examples may serve to 
suggest what Driesch means by functional regulations 
(“ Energetische regulationen ”). 

It is well known that the leaves of the same kind of 
plant may have different mesophyll arrangement in dif¬ 
ferent conditions, and that the new circumstances may 
be said to evoke their own corrective ; that the structural 
adjustments of the same amphibious plant to thoroughly 
aquatic or to mainly terrestrial life are effective in both 
instances : and that many kinds of creatures, both 
animal and vegetable, adapt themselves to conditions of 
desiccation. These are a few simple examples of what 
Driesch means by regulative structural adaptations 
(“ Morphologische Anpassungen an Ausseres ”). 

If the top of a conifer be destroyed, a dorso-ventrally 
disposed side branch may rise upright ; if a crab’s leg or 
a lizard’s tail is lost, another may be made ; a fragment 
of an animal, even of an embryo, may regrow the whole ; 
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a Hydra’s tentacles may, in case of need, be, as it were, re¬ 
smelted into body-substance ; the lost lens of a newt may 
be replaced by adventitious growth from the iris. In 
short, the author discusses the whole subject of regenera¬ 
tion (recrescence and reparation), and finds therein 
abundant evidence of “ regulation ” (“ Restitutionen oder 
Wiederherstellungsregulationen ”). 

The four German phrases noted above in italics are 
the titles of the first four chapters of the book, but we 
have not been able to give more than a hint of the 
breadth of the author’s survey of facts. We would in 
particular direct attention to the valuable essay on re¬ 
generation included in chapter iv. 

Part A. is relatively plain sailing, for there we are deal¬ 
ing with more or less familiar facts, but in Part B.—the 
theoretischer Theil—we soon get into rough water. 
There are many sentences which we cannot even pretend 
to understand. We are first supplied with a definition of 
the concept “ regulation.” 

“A regulation is a process, or a change in a process, 
occurring in a living organism whereby some disturbance 
of its previous ‘normal’ condition is wholly or partially, 
directly or indirectly, compensated, and the ‘ normal ’ 
condition, or at least an approximation to it, restored.” 

By an abstraction, which, if we understand it aright, 
seems only verbal, Driesch distinguishes two chief kinds 
of regulations—organisational and adaptive ; the former 
restore disturbed organisation, the latter restore disturbed 
adaptiveness. The author restores our confidence, how¬ 
ever, by admitting that organisation and adaptation in¬ 
terpenetrate one another (“ durchdringen sich”). Then 
follows an elaborate classified catalogue of “regula¬ 
tions.” 

We have read with interest and instruction the chapter 
on the course of a regulative process. 

“ The primary stimulus in regulations consists in a re¬ 
moval of parts or in a disturbance of function. It may 
coincide locally with the effect, or it may affect the 
organism quite generally, in which case the localisation 
of the effect in relation to that of the stimulus is ‘ speci- 
ficirt,’ or it may have a localisation other than that of the 
effect. In the last case, mediations (‘Vermittelungen’) 
of the primary stimulus become necessary, which some¬ 
times perhaps express themselves materially (‘ stofflich ’), 
but usually operate in a quite unknown manner. They 
thus produce the secondary or true stimulus, while in the 
other cases of relation between localisation of stimulus 
and localisation of regulation the primary stimulus was 
also the true one. Regulations, whether functional or 
formative, presuppose secondary prospective potencies, 
in contrast to the primary potencies, which form the 
basis of the normal series of occurrences (‘ Geschehen j. 
In the diversity of the specific distribution and specific 
content of these potencies, we find, at the same time, the 
limitations of the regulative process (‘ Geschehen ’) ; since 
every regulative process is at the same time a reaction- 
process, its ‘specificity’ has at the same time the general 
physiological and morphological characteristics of a 
reaction-process ; but it has besides special teleological 
characteristics always of a particular kind. The time at 
which a regulation begins to operate we call the ‘ Re- 
gulationsmoment.’ ” 

We have tried to translate this “Riickblick” on the 
analysis of regulation-processes, and we must apologise 
for the awkwardness of our translation. We hope, how¬ 
ever, that it will suggest the luminosity of Hans Driesch’s 
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writings and the absurdly easy-going way in which many 
physiologists deal with that adaptiveness of response 
which is the very, essence of life. 

The kernel of the book is to be found in chapters vi. 
and vii. of the second part, but the kernel is surrounded 
by a hard stone. These two chapters (which Driesch 
says “ ich ganz besonde.rs als mein Eigenthum ansehe ”) 
contain an analytic discussion of “ form-regulations,” an 
excursus on the problem of heredity and an exposition of 
the two proofs of the autonomy of vital processes Evi¬ 
dences of the falsity of Weismann’s theory of develop¬ 
ment and theory of heredity—both of which Driesch 
condemns as hopelessly materialistic—are thrown in. 
The differentiation of harmoniously-equipotential systems 
is the one foundation of “ vitalism ” ; the existence and 
genesis of equipotential systems with complex potencies 
is the other. Whether we study the development of a 
sea-urchin ovum or the growth of a Tubularian fragment, 
or regeneration in Planarians, or the potencies of cam¬ 
bium, we are brought face to face with regulative phe¬ 
nomena which put the most elaborate “machine-theory” 
of life out of court and lead us to recognise “ the auto¬ 
nomy of vital processes.” So far as we understand, it 
simply comes to this, that the formulae of chemistry and 
physics, as at present conceived, seem quite inadequate 
for the scientific interpretation of the facts of life. 

J. Arthur Thomson. 


AN INDIAN POCKET-FLORA. 

Forest Flora of the School Circle , N- W.P. Being a 
Descriptive List of the Indigenous Woody Plants of the 
Saharanpur and Dehra Dun Districts and the Adjoining 
Portion of the Tebri-Garhwal State in the North- 
Western Provinces, with Analyses. Compiled for the 
Use of the Students of the Imperial Forest School, 
Dehra Dun, by Upendranath Kanjilal, Extra-Assistant 
Conservator of Forests. (Calcutta: Office of the 
Superintendent of Government Printing, India, 1901.) 
Price 2 s. 

BELIEVE this to be the first botanical work of 
any importance which has ever been prepared by 
a native of India, and the Imperial Forest School may 
well be proud of having educated at least one native 
gentleman who has taken up botany as a study and 
botanical work as a labour of love.” So writes Mr. J. S. 
Gamble in his introduction to this useful pocket-flora, 
which is designed for the use of Indian students of 
forestry. 

Following upon this introduction, in succession are the 
author’s preface, a brief glossary of botanical terms, a 
general analytical table of the Phanerogamia, an analy¬ 
tical key to the natural orders, accounts of the natural 
orders, with analytical keys to the genera and species, 
and descriptions of the latter, and, finally, indices to the 
European, vernacular and botanical names. 

Even with the great aid of Sir Joseph Hooker’s “ Flora 
of British India” and Sir Dietrich Brandis’s “Forest 
Flora of the North-West Province,” it was no light 
undertaking to prepare a pocket-flora containing the 
required information. The author may, however, be 
congratulated upon his execution of the task. 
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The greatest difficulty in compiling this work was, 
doubtless, to select the subject-matter in such a manner 
as to keep the book small in size, yet devoid of vague¬ 
ness. The author has elected to give rather full descrip¬ 
tions of the species, even including their vernacular 
names, habitats, habits, timber structure, uses, times of 
flowering, fruiting and leaf-shedding. The compression, 
and hence uncertainty, has therefore fallen upon the 
steps leading to the determination of the species, and 
particularly upon the glossary and analytical keys. The 
result is that the work, though extremely useful as a 
pocket reminder and aid to students (for whom it is 
intended), and for others possessing other guides, could 
not be easily employed by a novice or amateur for the 
determination of species. 

The glossary, in addition to being somewhat too com¬ 
pressed, is occasionally somewhat obsolete, so that some 
of the definitions, for instance “cone,” “endosperm,” 
“ lenticel,” “ moniliform,” “ prickle,” “ symmetrical,”, are 
scarcely satisfactory. The term “ gregarious,” though 
frequently used in the book, is not explained. In regard 
to this term, its continued use in botanical works is some¬ 
what unfortunate when the more accurate term “ social ” 
is available. 

The very compressed table showing the general scheme 
of classification is disfigured by one unnecessary and 
serious error; it divides flowering plants into Mono¬ 
cotyledons and Dicotyledons, and the latter again into 
Angiosperms and Gymnosperms ! 

In the key to the natural orders, the diagnostic 
characters given evidently refer in particular to the 
representatives in the flora described ; for instance, the 
features given in reference to the Dipterocarpacese are, 
that they belong to the Polypetalse, Thalamiflors, and 
possess a valvate, irregular calyx adnate to the ovary 
and enlarged in the fruit; again, the Tiliaceae are dis¬ 
tinguished from the Sterculiaceae by the free condition 
of their calyx. It is in this analytical table that some 
additions would be especially useful, especially such as 
facilitate identification in the absence of fruits. 

Similar additions might be made in the analytical keys 
to genera and species. To take a specific case, the seven 
genera of Coniferae—Taxus, Cupressus, Juniperus, Pinus, 
Cedrus, Picea, Abies—are distinguished from one another 
in this book primarily by the structure of their fruits. 
A novice having a specimen without fruits consequently 
could not take the first step towards identifying his 
plant. Yet it is very easy to give a brief key showing 
how to distinguish these seven genera by the arrange¬ 
ment and form of their leaves. In this particular instance, 
too, an especially good observer might well be puzzled 
by the distinction in the analytical key between Picea 
and Abies, the leaves of the former being described as 
acicular and multifarious, whilst those of the latter are 
said to be flat and bifarious. 

As regards the get-up and printing of the book, great 
carelessness has been exhibited in the printing and 
possibly in the revision of proof ; ugly curved lines of 
words and displaced letters occur, but misprints abound 
in glossary, tables, text, and in names of all kinds. 

The defects of the book, therefore, are for the most 
part minor or matters of opinion, whereas its merits are 
great; and, as Mr. Gamble writes, “ I am confident 
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